Abstract. New factorizations of Fibonacci numbers, Lucas numbers, and numbers of the form 2" ± 1 are presented together with the strategy (a combination of known factorization methods) used to obtain them.
1. Introduction. This paper presents new complete factorizations of 174 large integers of interest. The factorizations have been obtained by the author over the past four years using a combination of known methods. Our factorization strategy, which has been implemented on a micro-programmable computer, makes extensive use of J. M. Pollard's factorization methods (Pollard [8] and Pollard [9] ). The strategy also includes the well-known method of trial division, the continued fraction method (Morrison and Brillhart [6] ), and the primality tests of Brillhart, Lehmer and Selfridge [3] .
Section 2 contains a summary of our factorization strategy. Since we use known methods, no details of these methods are given. Section 3 contains the actual results and describes their form. We have attacked the cofactors (i.e. the factors remaining after the known factors are removed) of Fibonacci numbers, Lucas numbers, and numbers of the form 2" ± 1, whose factorizations were not previously known.
The paper is a condensed version of Naur [7] , which, in addition to the material in this paper, contains summaries of the factorization methods used and full factorization tables.
It should be noted that most of the factorizations presented here have been independently discovered by J. Brillhart, D. H. Lehmer, J. L. Selfridge, B. Tuckerman, S. S. Wagstaff, or their colleagues, possibly using a strategy similar to the one described here (Lehmer [5] , Pollard [10] , and Wagstaff [12]). 2 . Strategy. The factorization strategy combines known methods and may be summarized as follows:
Step 1. Trial divide to 106. This step hardly needs further comment (for an efficient implementation of trial division, see Wunderlich and Selfridge [18] ).
Step 2. Use Pollard's two methods simultaneously. The P -1 method is able to discover a prime factor p, if the factors of p -1 are small. We use the first stage of the method as described at the end of Pollard [8] . For previous uses of the P -1 method, see Williams and Judd [15] and [16] , Williams and Seah [17] , and Williams [13] , the latter giving an account of the related P + 1 method.
The rho method (or Monte Carlo method, see Pollard [9] ) is usually able to find a prime factor p in about 0(px/1) steps. Improvements of the rho method (see Brent [1] and Brent and Pollard [2] ) have only been recently published and have not been used.
Both the P -1 method and the rho method can be broken into smaller steps, and a step from each method is executed alternately.
Step 3. Having executed a suitable number of steps of Pollard's methods, the continued fraction method (Morrison and Brillhart [6] ) is invoked, if the number has 53 or fewer digits.
Step A. Whenever a factorization is discovered in Steps 2 or 3, both factors are tested for primality using the tests from Brillhart, Lehmer and Selfridge [3] (the number itself is also tested after Step 1). Since these tests require a certain number of factors of N ± 1 to be known before the primality of N can be verified, these auxiliary factorizations are attempted simultaneously using our strategy recursively. When a sufficient number of factors is found, the factoring is stopped and the primality tests are carried out.
The above strategy has been implemented on the micro-programmable computer Mathilda, developed at the Aarhus University (Schriver and Kornerup [11] ). Tables 1 through 6 . All factorizations listed are complete, i.e. all factors are prime. The algebraic factors (if any) are separated from the primitive factors by a colon (:). We have not given any details of the actual methods used to obtain the various factorizations.
The author has investigated the Fibonacci numbers Un, defined by U0 = 0, Ux = 1, Un+2 = Un+i + U", for odd n, 1 *£ n < 399, and the Lucas numbers Vn, defined by V0 = 2, Vx = 1, V"+2 = Vn+X + V", for all n, 0 < #i < 500. Tables 1 and   2 contain factorizations of U" and Vn, respectively, which have not been listed as complete in Jarden [4] , Morrison and Brillhart [6] , Williams and Judd [15] and [16] , Williams and Holte [14] , or Williams [13] .
The numbers 2" -1 have been investigated for odd n, 1 < n < 299, and Table 3 contains factorizations of numbers of this form which have not been listed as complete in Brillhart, Lehmer and Selfridge [3] or Williams [13] . The numbers 2" + 1 have been investigated for 0 < n < 300, 2 =s n < 598, if n = Ak + 2. Table 4 contains factorizations of 2" + 1 with n ¥= Ak + 2, which have not been listed as [13] . For n = Ak + 2, 2" + 1 = (22*+l -2k+x + \)(22k+x + 2k+x + 1), which has been investigated for 1 < 2 k + 1 =£ 299. Tables 5 and 6 contain factorizations of these factors which have not been listed as complete in Brillhart, Lehmer and Selfridge [3] or Williams [13] . Table 6 . 2" + 2<"+1)/2 + 1, n odd n Factorization of 2n+2^rH"1 ^2+1
